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57 ABSTRACT 

A bone nail for upper arm fractures, including a hollow 
first shank adapted to be inserted into the proximal end 
portion of a medullary canal, the first shank having a 
distal end that has a slotted portion provided with a 
plurality of slots and an internal thread extending be 
yond the slotted portion. 

1 Claim, 2 Drawing Sheets 
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1. 

BONE NAL 

The invention refers to a bone nail for upper arm 
fractures, comprising a hollow shank adapted to be 
inserted in the proximal portion of the medulary canal, 
the shank having a distal end being provided with a 
plurality of slots and an internal thread beyond the 
slotted portion, the end comprising a threaded element 
having a shank with a threaded portion cooperating 
with the Internal thread and having further an expan 
sion body in its head portion, the expansion body being 
drawn into this shank and expanding the slotted portion 
radially upon a rotation of the threaded element. 
A threaded element of the kind mentioned above 

having a threaded portion cooperating with an internal 
thread of a nail shank and engaging elevations at the 
internal circumference of the shank has become known 
from EP-B-0226 701. The expansion body is defined by 
the head of the threaded element and tapers conically 
towards the shank of the threaded element. Upon turn 
ing in the threaded element by a tool at the free end of 
the threaded element the head expands the slotted end 
of the shank radially whereby a dowel joint with the 
bone is achieved. During the expansion the head rotates 
along the inner circumference of this shank and the 
elevations which define an inner radius decreasing from 
the distal to the proximal end. The tuning in torque of 
the threaded element is substantially determined by a 
friction torque acting on the head which engages the 
elevations pointlike. The high torque is detrimental to 
the expansion of the distal nail end and may cause a 
change of the position of the nail. Furthermore the 
control of the expanding progress and thus of the expan 
sion force exerted on the bone by the surgeon is ef 
fected. Also the release of the threaded element and the 
control thereof Is worsened. If the head slides on the 
elevations of the nail the control of the progress of the 
expansion can be disturbed by irregular oscillations of 
the torque. 
With the invention, an improved bone nail is to be 

created which allows an improved control of the 
progress of the expansion with a reduced and more 
constant torque on the expansion element. 

In the invention, the expansion body is supported by 
the head of the threaded element for rotation relative to 
said element. 
Also with the bone nail according to the invention 

- the expansion body which preferably tapers towards 
the shank of the threaded element is axially displaced 
along the shaft so that upon being drawn into the shank 
an expansion of the slotted end is effected as well as the 
radial contraction upon moving of the expansion body 
out of the shank. Contrary to the known bone nail the 
expansion body is rotatable relative to the head of the 
threaded element. If the threaded element is drawn 
against the shank the head does not rotate, rather moves 
only in the direction of this shank. Therefore an addi 
tional and occasionally irregular torque due to a rota 
tion of an expansion body is avoided. Rather a friction 
torque is generated due to the support on the head, but 
this can be held relatively small by suitable shaping and 
dimensioning of the support surfaces because the fric 
tion force acts relatively near to the shank axis. The 
head of the threaded element can be defined by a step 
formed at the shank of the threaded element for the 
support of the expansion body. Maintaining an unequal 
tightening torque of the threaded element a considera 
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2 
bly increased release torque is obtained according to the 
invention over a conventional nail. Due to the signifi 
cantly reduced portion of the friction torque with re 
spect to the tightening torque the surgeon can control 
the progress of the expansion more easily and may stop 
the process without damaging the bone if the nail is 
sufficiently dowled. 
According to a preferred embodiment of the inven 

tion the expansion body has a radially inwardly project 
ing support surface which engages the rear end of the 
head facing the shank of the threaded element, wherein 
the expansion body is securely held between the head 
and the shank of the element. 

In order to secure that the expansion body is urged 
out of the end portion of the nail upon releasing the 
threaded element, the body has a radially inwardly 
projecting edge which engages the front end of the 
head facing away from the shank of the element accord 
ing to a preferred embodiment of the invention, the 
edge preferably being defined by a crimp forming. If the 
threaded element is released the head forces to take the 
expansion body with it so that the dowling is securely 
cleared. The crimp forming of the edge is relatively 
easy to be manufactured. 

Preferably the head of the threaded element has a 
clearance between the projecting edge and the support 
surface of the expansion body such that a clamping-free 
rotation is achieved. Furthermore, the axial clearance 
allows a release of the threaded element by two 'steps' 
wherein first the pre-stress of the threaded element is 
released and thereafter the pre-stress on the expansion 
body is removed after overcoming the clearance. 
According to a further embodiment of the invention, 

the expansion body is guided at the circumference of 
the element, preferably by the circumference of the 
head without a clearance. This helps drawing-in the 
expansion body in the opened end portion of the nail 
without the lower edge being supported on the front 
edge of the nail. 

Preferably, the head of the threaded element is cylin 
drical thereby obtaining a large support surface on the 
rear end and a corresponding guiding surface on the 
circumference. 
For a secure drawing-in of the expansion body into 

the distal nail opening and for a significant spreading of 
the slotted nail end the expansion body can be provided 
with a cone which tapers towards the shank of the 
element. Particularly the hollow shank may have eleva 
tions and indentations alternating in circumferential 
direction whereby the inner radius in the slotted shank 
portion defined by the elevations reduces from the dis 
tal to the proximate end of the shank. 

Finally, an embodiment of the invention provides an 
expansion body of stainless steel, in particular of in 
plantable chromium nickel steel or of another material 
suited for implantation. 

Further details and advantages of the subject matter 
of the invention can be derived from the description 
below in connection with associated drawings which 
illustrate a preferred nail according to the invention. 
FIG. 1 is a side view of a bone nail according to the 

invention with an expanded distal end 
FIG. 2 is a side view of the distal end of the bone nail 

of FIG. 1 in the non-expanded state 
FIG. 3 is a cross section of the bone nail of FIG. 2 

along line III-III 
FIG. 4 is a cross section of the bone nail of FIG. 2 

along line IV-IV 
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FIG. 5 is a cross section through the bone nail of 
FIG. 3 or 4 along III-III or IV-IV 
FIG. 6 is a longitudinal section of a threaded element 

with an expansion body for the expansion of the distal 
nail end 

FIG. 1 illustrates a bone nail 1 which has transverse 
Screws 3 near the proximate end 2 for the interlocking 
with a bone (not shown). A distal end 4 of the bone nail 
1 is provided with longitudinal slots 5 and can be ex 
panded radially by an expansion body 6 which is 
threaded into the distal end. Shank 7 of nail 1 has three 
elevations 8 circumferentially spaced. 
As can be seen in FIG. 2 the distal end of nail 1 is 

aligned parallel with respect to the shank 7 if no expan 
sion body is inserted. 
From FIGS. 3 and 4 it can be seen that the elevations 

8 at the outer circumference correspond to depressions 
9 at the inner circumference of shank 7, with elevations 
10 being located between the depressions. It can be 
further seen that the inner diameter defined by the ele 
vation 10 at the inner circumference decrease from the 
distal end 4 of nail 1 to its proximate end. FIG. 4 illus 
trates in connection with FIG. 5 that the elevations 10 
of shank 7 have an internal thread 11a. 
A similar threaded element is known from EP-0 226 

701 which can be provided with a proximal clip having 
spider-shaped arms instead of locking washers. 

In order to expand the nail I a threaded element 11 
shown in FIG. 6 can be turned into the nail 1, wherein 
a shank 12 of the element has an enlarged diameter at 
one end provided with a threaded portion 13. The 
threaded portion 13 cooperates with the internal thread 
11a of nail 1. An internal hexagon 14 is formed in the 
same end of shank 12 into which a tool can be inserted 
through the proximate end 2 of nail 1. 
At the other end, the shank 12 has a cylindrical head 

15 including a rear end 16 facing shank 12 and a front 
end 17 facing away from shank 12. 
A disk-like spreading body 6 engages the rear end 16 

of the head 15 by a radially inwardly projecting support 
surface 18, the clearance between the expansion body 6 
and the circumference of head 15 being only some tenth 
millimeters. The expansion body 6 overlaps the front 
end 17 of the head by a crimped portion 19 which is 
produced by a deformation of a edge 20 shown in dash 
dotted lines. Thus, the head 15 has an axial clearance 
between the support surface 18 and the crimped portion 
19. 

Finally, the expansion body 6 has an outer cone 21 
tapering towards the shank 12. 
The outer diameter of the expansion body 6 corre 

sponds approximately to that of the undeformed shank 
7 of the nail 1 and is for example 9 or 11 mm. Turning 
the element 11 into the distal end 4 of the nail 1 the 
threaded element 11 expands radially the distal end, 
wherein the cone 21 allows a large expansion range in 
conjunction with the elevations. With an outer shank 
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4 
diameter of 9 mm an expansion of for example 18 mm 
can be achieved. 

In expanding the rear end 16 of the head smoothly 
slides on the support surface 18 of the expansion body 6 
which does not rotate due to the friction forces acting 
on cone 21. Turning out the screw the crimped portion 
19 causes the expansion body to be taken along with. In 
a most simple case the expansion body 6 consists of a 
washer. 
We claim: 
1. A bone nail for upper arm fractures, comprising 
(a) A hollow first shank adapted to be inserted into 

the proximal end portion of a meduliary canal, said 
first shank having a distal end having a slotted 
portion provided with a plurality of slots and an 
internal thread extending beyond said slotted por 
tion; and 

(b) A threaded element having 
(1) a second shank with a threaded portion cooper 

ating with said internal thread and having fur 
ther 

(2) a head portion having an expansion body, said 
expansion body being able to be drawn into said 
first shank and expanding said slotted portion 
radially upon a rotation of said threaded element, 
wherein said expansion body is rotatably sup 
ported by said head portion of said threaded 
element so as to allow rotation of said expansion 
body relative to said threaded element and 
wherein said expansion body is axially secured 
relative to said threaded element so as to prevent 
axial movement of said expansion body relative 
to said threaded element upon rotation of said 
threaded element, 

wherein said expansion body has a radially inwardly 
extending support surface which engages the rear 
end of said head facing said second shank of said 
threaded element, wherein said expansion body has 
a radially inwardly projecting edge, preferably a 
crimped portion, which overlaps the front end of 
said head facing away from the shank of said 
threaded element, wherein said head of said 
threaded element is located between said project 
ing edge and said support surface of said expansion 
body with an axial clearance, wherein said expan 
sion body is guided along the circumference of said 
threaded element, preferably along the circumfer 
ence of said head, with a small clearance, wherein 
said head of said threaded element is cylindrical, 
wherein said expansion body has an outer cone 
which tapers towards said shank of said threaded 
element, and wherein said hollow shank has alter 
nating internal elevations and depressions, and 
wherein the inner radius defined by said elevations 
in said slotted portion of said shank decreases from 
the distal to the proximal end. 
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